Abstract
been successful for more than 3 months) up to 1 January 1996 were identified. These patients had necessarily commenced dialysis prior to 1 January 1986. The notes of each of these patients were reviewed and data collected with respect to age, sex, cause of end-stage renal disease ( ESRD), modality of treatment, mortality and morbidity related to dialysis.
Data on mortality was obtained from the case records and renal unit computer rather than from death certificates in order to establish as accurately as possible the problems leading to death rather than the final diagnosis.
The patients who were alive at the end of the study were assessed separately. Hospital admissions were recorded for the last year studied, 1995. The mean of three levels of haemoglobin and albumin were determined by using predialysis figures, taken over a period of not more than 1 year (1995), and the individual values taken not less than 3 months apart, using as a starting point and working back from the last blood test taken in 1995. Blood-pressure control was assessed when possible by taking the mean systolic and with those who were treated with dialysis (HD and peritoneal and less than 6 months apart. For two of the home-dialysis dialysis) alone.
patients fewer blood-pressure measurements were available, the minimum number of separate readings from which a mean was calculated was four. Other information collected such as systemic lupus erythematosus and amyloidosis were was hours of dialysis, use of erythropoietin, and employment being accepted and the age range extended to 65 years; status as of 1 January 1996. diabetic patients were accepted after 1980 and since the 1990s
Morbidity related to long-term dialysis was measured by there has been an open access policy.
collecting detailed data which has been divided in to four Up to 1 January 1986, 536 patients had been started on categories: dialysis. The median survival on RRT was 7.7 years ( Kaplan-Meier method ). Two hundred of these patients received a renal transplant that functioned for at least 3 1. Cardiovascular morbidity months. When the survival of the successfully transplanted patients is compared to those who never received a successful Hypertension, left ventricular hypertrophy (LVH ), and cartransplant there is significantly better survival in the trans-diac failure (CF ) were assessed at 5-year intervals. The planted patients, median survival 20.7 years compared to 4.0 patient was recorded as being hypertensive if his or her blood years, P<0.00001 (Figure 1 ). Two hundred and six patients pressure was greater than 160 mmHg systolic or 90 mmHg had survived for more than 10 years up to 1 January 1996-diastolic for more than 1 year of the preceding 5 years, or if 52 of them (38 men, 14 women), the focus of this paper, on the patient had required antihypertensive treatment for more HD alone. The 52 long-surviving HD patients had a mean than 1 year out of the last 5. LVH was diagnosed if the age of 43.2 years (range 19.2-61.4) at the start of HD and cardiothoracic ratio on chest radiograph was greater than have been on dialysis for a mean time of 14.5 years (range 0.5. CF was graded from the clinical notes according to the 10.1-23.4). Thirty-nine of these patients were on home HD New York classification and recorded as present only if the and the remaining 13 were dialysed in hospital. (From 1967 patient had grade 3 or 4 CF, as grades 1 and 2 are difficult patients were accepted on to dialysis on the basis that they to distinguish from fluid overload in dialysis patients. The would dialyse at home. This policy continued until the development of vascular disease was recorded, noting the early 1980s.) time from start of HD to the first signs or symptoms of The first renal transplant from our unit was performed in ischaemic heart disease (IHD); angina, or breathlessness on 1969. Twenty of the 52 long-term HD patients did have renal exertion not related to underlying lung disease, cerebrovascutransplant surgery, a total of 27 operations being performed lar disease (CVD); transient ischaemic attacks, a diagnosis on these patients; 26 of the grafts failed within 3 months and of multi-infarct dementia, or a finding of changes suggestive one patient died of complications from the surgery. Thirty-of previous cerebral infarcts on a computerized tomographic two of the patients never received a renal allograft.
brain scan and PVD determined by any of the following: With respect to parathyroid surgery it has been the practice claudication, absent peripheral pulses, ischaemic ulceration, of this unit to do total resections without reimplantation.
and also a diagnosis of ischaemic bowel. The ages of the Erythropoietin ( Epo) was introduced on a trial basis in patients and their smoking status at onset of these disease 1990, and used routinely for patients with haemoglobin levels processes was recorded. Progression to a myocardial infarcless than 9.0 g/dl or symptomatically anaemic from 1991.
tion, a disabling stroke, or the necessity of surgical treatment such as bypass or amputation for PVD was also recorded.
Methods

Musculoskeletal disease
This is a retrospective study with information obtained from the renal unit computer and medical records. All patients The first indication of significant morbidity from musculoskeletal disease was recorded as the time the patients first who had survived for longer than 10 years on HD alone (i.e. no other modality of renal replacement therapy (RRT ) had complained of joint pains in the clinic, either pains in large joints, suggestive of amyloidosis, or pains in peripheral joints patients affected were analysed using Student's t test for two samples assuming unequal variance and comparison of prosuggestive of hyperparathyroidism. Whether they later developed disabling joint disease, i.e. joint disease that made portions as appropriate. Survival of patients was analysed using the Kaplan-Meier method and differences compared them dependent on others for any activities of daily living or which caused them to give up employment was also noted. using the log-rank test. With respect to hyperparathyroidism it was only possible to record whether patients had had a parathyroidectomy and not to differentiate secondary from tertiary disease. If para-Results thyroidectomy was performed, recurrent disease following surgery and how many operations they had altogether was The cause of ESRD in the patients who have survived recorded. Amyloidosis was assessed by recording the time at longer than 10 years on haemodialysis is shown in which the patients developed clinical evidence of carpal- Table 1 . The most common causes of renal failure in tunnel syndrome (CTS ), whether it was bilateral, and if these patients are glomerulonephritis and polycystic symptoms recurred following carpal-tunnel decompression.
kidney disease (PCKD). Only one patient whose renal Any other symptoms or signs suggestive of renal amyloidosis failure was secondary to diabetes mellitus has survived such as trigger finger and cervical spondyloarthropathy were noted. longer than 10 years; one other patient who has been diabetic from the start of RRT is included in this study but, his ESRD was due to interstitial nephritis and not 3. Infection and malignancy to diabetic nephropathy. Thirty-seven of the patients died prior to 1 January
Episodes of infection were counted; the infections were 1996; the causes of death are given in Table 2 and classified according to whether they were viral, bacterial, fungal, or protozoal. Urinary tract and respiratory tract compared to the EDTA registry data in Table 3 . The infections (RTIs) were separately totalled and predisposition most common cause was cardiovascular disease (59% to RTIs such as underlying chronic obstructive airways of deaths). Cancer-related deaths were rare, and disease or smoking recorded. Each episode of infection was occurred in only two patients. Dialysis was disconalso classified according to whether it was community or tinued in three patients; in each case the decision was hospital acquired or if the patient was on immunosuppressive made in the context of chronic decline in health. drugs at the time. Infections related to breach of normal Fifteen patients are still alive, details are shown in mechanical barriers such as fistula or neckline infections, Table 4 .
and blood-borne infections notably hepatitis B (HBV ) and hepatitis C virus (HCV ) infection, were recorded separately. ( Table 6 ). Smokers were significantly more affected than non-smokers and the
The differences between patients who developed complicapatients who developed vascular disease were significtions and those who did not in terms of age, duration of dialysis, sex, proportion of smokers, and hypertensive antly older at the start of dialysis than those who did age. Figure 2 shows the incidence of vascular disease, The incidence of aortic stenosis is shown in Table 8 . Musculoskeletal disease ( Table 9a- 
c)
Parathyroid surgery (9a) dialysis. As shown in Figure 3 the prevalence of these Recurrent CTS, No. (%) 8 (35) complications increases with increasing time on dialysis until 100% of patients had required parathyroid surgery and developed CTS after more than 16 years dialysis. access sites account for 57 (23%) of these episodes. Forty-nine per cent of all infections were acquired either in hospital or while the patient was taking
Infections
immunosuppressive therapy, usually because of a transplant attempt; 51 episodes of community-acquired respiratory tract infection were recorded, 17 (34%) Two hundred and forty-five episodes of infection were recorded for 755 patient years of haemodialysis, being in patients who had diagnosed underlying lung disease or were chronic smokers. Only three episodes equivalent to 325 infections per thousand patient years at risk. As shown in Table 10 , infections of vascular of infection recorded in patients not taking immuno-Hepatitis B status was known in 47 patients; only one was positive. Hepatitis C status was known in 22 patients; 12 were HCV antibody positive. Four patients developed chronic liver disease, one due to HCV, and in the other three HCV status and the cause of cirrhosis was unknown.
Discussion
In this and other surveys of long-term survivors on HD it has been shown that survival beyond 10 years is not uncommon but there is a price to pay, and patients who start dialysis with very low levels of comorbidity have not inconsiderable problems after 10 years, with most notably musculoskeletal disease but also cardiovascular disease and infections.
The causes of end-stage renal disease in the long- in the long-term survivors, with infection the second cause, these being responsible for 57 and 14.3% of the total deaths respectively, which is in line with EDTA suppressive drugs were due to organisms which might registry data for dialysis patients in general, not just normally regarded as opportunistic, namely one epis-long-term survivors. Mailloux et al. [5] found that ode each of oesophageal candidiasis, xanthomonal cardiovascular disease was the most common cause of discitis, and widespread fungal nail infection. The early death on dialysis but not in the patients who frequency of episodes of infection is shown in Figure 4 . died after more than 8.5 years. In contrast we found Infection was the cause of death in five patients and not only that cardiovascular disease was a common chronic sepsis led a further patient to withdraw from cause of death in our long-term patients, but also that dialysis ( Table 2) .
it frequently develops after more than 10 years on dialysis. Hypertension continues to be prevalent throughout the first 10 years of treatment in our patients. This is in marked contrast to the long-term survivors described in Tassin by Charra et al. [6 ] , where excellent blood pressure control is achieved within 3 months of starting dialysis and maintained by long hours of treatment and tight control of dry weight. In the patients from Tassin the incidence of cardiovascular disease as a cause of mortality was much lower than reported from other centres. Chronic anaemia (these patients were treated mostly before the routine use of erythropoietin) may also have contributed to the high prevalence of LVH in these patients; anaemia is known to predispose towards cardiovascular morbidity and mortality in dialysis patients [7, 8] . The data from Tassin also shows that long hours of HD can improve haematocrit, reducing the need for transfusions and latterly for erythropoietin. In a report of long-term survivors from Manchester it was shown that despite long hours of HD and well-controlled haematocrit and hypertension 76% of patients surviv-ing more than 10 years had echocardiographic evidence on HD (4 per 1000 patient years at risk); notably none of these primary cancers were diseases of the urogenof LVH [9] .
The prevalence of hyperparathyroidism and dialysis ital tract. From a survey of the long-term survivors who are amyloid are most closely associated with length of time on dialysis, and musculoskeletal disease is very still alive it is evident that most of the patients who do so well on dialysis are a select group with albumin common after more than 10 years on dialysis [10] . An arthropathy complicating long-term dialysis was first and haemoglobin values that are near normal, and generally with good blood pressure control. It is testidescribed in the 1980s [11] . It was soon apparent that it is due to deposition of b 2 -microglobulin. The first mony to the success of dialysis that even after more than 10 years of treatment some patients continue to clinical symptom is often CTS, which occurs after 7 years. The development of dialysis amyloid is inde-work. However, when comparing the survival of patients treated only with dialysis to that of patients pendent of hours on dialysis but may depend on the type of membrane [12] and the age of the patient [10] . who received a successful transplant it is clear that the survival of transplanted patients is far superior. Parathyroidectomy was frequently required by our patients at a slightly earlier stage than is reported by
In conclusion long-term survival is possible in patients treated only with dialysis. These patients, Bazzi et al. and Kurer et al. [4, 10] . This may be because we have excluded from our analysis patients however, are exposed to a wide range of complications causing marked morbidity and increasing mortality. who had an episode with a functioning transplant even if they had a total of more than 10 years HD. In a Many do remain well and some are able to continue to work. To improve the survival of patients with endthird of our patients who had a 'total parathyroidectomy', hyperparathyroidism recurred; this is thought stage renal disease, attention needs to be paid to risk factors for cardiovascular disease whilst the patient is to be due to seeding of autonomous cells at the time of operation [13] .
on dialysis but also during the pre-end-stage phase of renal failure. Long-hours dialysis with tight bloodAnother recognized complication of the hypercalcaemia associated with autonomous hyperparathyroidism pressure control also improves survival, but is not practical in the current economic climate nor necessaris calcific valvular heart disease. Studies have shown that in up to 10% of dialysis patients a significant ily acceptable to patients. Even long-hours dialysis does not reduce dialysis amyloid, which can gradient across the aortic valve may be demonstrated [14] . In our patients aortic stenosis was a late complica-cause severe disability in long-term survivors.
Transplantation does prolong survival and as yet is tion, occurring after more than 10 years on dialysis and affecting 20% of patients for whom echocardio-the only method of either avoiding or suppressing dialysis amyloid. graphic information was available.
A frequent cause of morbidity and mortality in However, until xenotransplantation becomes a viable treatment, renal transplantation will remain an dialysis patients is infection. Our data shows that susceptibility to infection is not increased with increas-option only for a selected few. In the meantime a significant and increasing proportion of our haemodiaing time on dialysis, patients having 1 or 2 episodes of infection recorded in their notes for every 5 years on lysis population will have been on HD for a very long time and we need to be prepared to meet their needs treatment. Almost half of recorded infections were hospital acquired or related to iatrogenic immunosup-in terms of care, especially with respect to vascular disease and musculoskeletal disease, and to continue pression. Thus there is scope for reducing the infection rate by reducing time spent in hospital and by improv-to strive to find ways of reducing these problems and treating them when they occur. ing aseptic techniques, e.g.when needling fistulae. Despite the good in vitro evidence that dialysis patients are chronically immunosuppressed [15] only three episodes of infection were recorded for 755 patient years References of HD that would normally be described as opportunistic and no episodes of tuberculosis.
